M
UCH of the land in the wheat-producing area in eastern Washington is summer fallowed in alternate years following wheat. The wheat crop supplies an abundance of energy material in the form of stubble and straw which can be decomposed under satisfactory moisture conditions during the summer fallow year. Available nitrogen as well as moisture is a limiting factor in crop yields in a large part of the area. From the standpoint of soil reaction and energy supplies, the soils are ideal for Azotobacter activity and nitrogen fixation. The purpose of the work reported here was to study, first, the distribution of Azotobacter in virgin and cultivated soils in different rainfall belts in eastern Washington, and second, the activity of this organism in the field as affected by irrigation and fertilizer treatments and by soil inoculation with different Azotobacter cultures under laboratory conditions.
METHODS
To determine the occurrence of Azotobacter in virgin and cultivated soils, six auger borings to a depth of 6 inches taken on an area of about J4 acre were mixed to make a composite sample. The sampling was done in the spring after the soil had been in a moist condition continuously during the fall and winter months, and the soil samples, handled with care to prevent contamination, were placed in suitable containers. Wherever possible, adjacent cultivated fields and virgin areas were sampled and the soil was plated before any appreciable amount of its moisture was lost. In the early part of the work the silica gel plate method as proposed by Winogradsky (7)* was used. Later, washed, nitrogen-free agar and nutrient medium 77 (2) in which one half of the mannitol was substituted by sucrose was used instead of the silica gel medium. That portion of the soil sample which was designed for plating was air-dried quickly in a thin layer and finely pulverized with a sterilized spatula. Duplicate 500-mg quantities of the dried, pulverized soil were spread uniformly on the culture media in 15 cm plates and incubated at 28° C. Because of occasional delayed growth, the plates were kept in the incubator for 2 weeks before they were discarded. The large, limpid, partially opaque colonies, typical of Azotobacter growth, were counted without further examination.
Soil reactions were determined by the glass electrode method. The electrode was inserted in a readily flowing soil paste prepared by the addition of proper amounts of distilled water. The nitrate nitrogen determinations were made in RESULTS OCCURRENCE AND NUMBER OF AZOTOBA The area sampled was divided into thre belts. The first receives less than 10 inches precipitation and supports a mixed native v of bunchgrass and sagebrush. The second re to 15 inches of rainfall and the third 15 to 2 The major part of the two latter areas is i farming with wheat as the major crop. T vegetation is dominantly bunchgrass. The o and number of Azotobacter were determin soils in these three rainfall belts.
The data in Table i indicate that only i nonirrigated soils derived from the rainfa less than 10 inches annually produced Az colonies. The one which produced colonies w soil adjoining an irrigated orchard. Alth sampled area was not visibly affected by water it is possible that the adjoining irrig which contained an active Azotobacter p was a source of contamination. The data sho that six of the seven irrigated soils sampl rainfall belt produced Azotobacter colonies, ber ranging from 20 to 1,600 per gram of exception was a saline soil which contain concentration of soluble salts, a factor M found to be inimical to the growth of this
The data in Table 2 show that 2 of the derived from the rainfall belt of 10 to 15 in duced Azotobacter colonies, whereas 5 of the soils derived from the rainfall belt of inches contained active Azotobacter.
Although the number of soils tested in th rainfall belts is not large, the data show n cant difference between the nonirrigated v cultivated soils in occurrence of Azotobac the pH values of these soils may be conside the limit of acid tolerance for this organism, the supplies of available calcium and p probably are ample for its growth, parti the virgin soils, it appears that moisture rel influence its occurrence and activity. The nance of Azotobacter in the irrigated soils,
